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Introduction
Accidental life-threatening injuries are among the leading causes of child morbidity (90%) and mortality worldwide [1] . According to a World Health Organization report, injuries and violence account for about 950 000 deaths of children and young people under the age of 18 years each year [1] . Additionally, the childhood injury rate has been reported to be highest in Africa and South Asia [2] , with an annual prevalence of 68.2% among 13 to 15 year-olds in six African countries [3] . While prevention is key to reducing death and morbidity caused by life-threatening injuries, providing effective prehospital care promptly can, in most cases, curtail the consequences of a life-threatening injury [4] . A coordinated emergency health care system is essential for ensuring proper, effective and timely interventions to prevent mortality [5, 6] . A key component of an emergency health care system is emergency medical care (EMC) personnel who are specialist trained in essential components of a robust acute care system [7] .
In South Africa in 2016, injuries accounted for 4,483 deaths of children aged 0-4 years [8] . Since these injuries are often incurred by healthy children who are engaging in daily activities, the injuries can be particularly devastating to the injured child and their families, and may have tragic short or long-term consequences [9] .
In a cohort study of critically ill and injured children performed in Cape Town, Hodkinson et al. report that delays by the emergency medical services system and poor pre-hospital clinical care are key contributors to the morbidity and mortality of critically ill and injured children [6] . In the Free State province of South Africa, approximately 1 500 EMC personnel are employed across the five districts of the province (Xhariep, Motheo, Fezile Dabi, Lejweleputswa, and Thabo Mofutsanyane). For this present study, we used a questionnaire survey to assess the knowledge of the EMC personnel employed by the Free State Department of Health (DoH) on aspects of paediatric pre-hospital emergency care.
Methods
This research was designed as a descriptive study that made use of a questionnaire survey.
Questionnaire survey:
The structured questionnaire used in this study was self-administered and was distributed manually (in hard copy) to the participants during two contact sessions organised for the purpose of this study. The questionnaire was compiled using factors, identified during the literature review, which had been used by previous studies. Some questions were adapted so that they were applicable to the context of the pre-hospital EMC environment.
The questionnaire collected data in the following three sections: Section A: Biographical data: gender, age, race, qualification, district of operation, level of experience, postgraduate qualifications, Section B: Knowledge of participants in relation to aspects of paediatrics pre-hospital emergency care, Section C: Open-ended questions requested participants to suggest how paediatric pre-hospital emergency care can be improved in the province.
Assessing the knowledge of EMC personnel on aspects of paediatrics pre-hospital emergency care: in order to assess participants' knowledge on aspects of paediatric pre-hospital emergency care, Section B asked participants to provide written answers to seven subject-specific questions relating to aspects of paediatrics emergency care in the pre-hospital setting. The levels of knowledge assessed include, Level 1: Remember (K1) (The ability of participants to recognise, remember and recall terms or concepts); and Level 2: Understand (K2) (The ability of participants to explain ideas or concepts) [10] . The correct answers to the questions used in the questionnaire were sourced from textbooks and national and international standard guides. The correct answers were given to an independent assistant, who marked participants written answers.
The independent assistant is a qualified EMC practitioner who is trained in providing pre-hospital emergency care to paediatric patients. One of the researchers, who is a qualified EMC practitioner who has also received training to provide paediatrics pre-hospital emergency care, later crosschecked participants written answers and scores. Participants responses were grouped into correct, incorrect and uncertain (participants did not provide a correct answer, instead, gave incomplete explanations). 
Results
Only 197 of the initial 250 questionnaires that had been distributed were returned, giving a response rate of 78.8%. 
Desire to obtain further qualification/training in EMC:
The majority (92%) of participants indicated a desire to obtain further qualifications/training in pre-hospital emergency care, while 3% said they did not. Of the participants, 5% did not answer the question (n = 187). The reasons given by those who desire to obtain further qualifications/training in EMC are summarised and presented as themes and categories in Table 1 . 
Number of years

Duration of service:
The number of years that participants had been working as pre-hospital emergency medical care personnel is presented in Figure 3 . The majority, that is, 36.0% of participants, indicated that they had been in service for between one and five years. A further 32.0% had worked for 6-10 years, while only 2.0%
had less than a year of service ( Figure 3 ). Nine participants (4%)
indicated "No response".
Location of workplace:
More than half (57.0%) the participants worked in rural settings; the remaining 43.0% worked in urban settings.
Page number not for citation purposes indicated that lack of exposure, insufficient training, limited scope of practice and lack of equipment were responsible for their inadequate knowledge (cf. quotes #8 -#18). #1 "I was trained to care and transport this kinds of patient and I attended the PALS training", #2 "I did a module in paediatric care and transportation", #3 "Because even now I am still in training", #4 "Because I am currently busy with my obstetrics classes", #5 "Due to constant inservice training programmes run in the district", #6 "Workshops regarding paediatrics were rendered", #7 "We are working with so many paediatrics, I gained experience", #8 "Because I've never been exposed to paediatric cases most of the time", #9 "Need more training on paediatrics", #10 "People don't know how to treat paediatric-only take temperature", #11 "I do not have enough training on paediatric patients", #12 "I am not trained", #13
"Limited scope of practice", #14 "My qualification does not allow me to treat paediatric", #15 "I don't get enough education and training for paediatric prehospital care", #16 "Because I can only treat to a certain point-it is my protocol", #17 "Because we don't have equipment for paediatric on the ambulance", #18 "Because of some lack of information"
Participants knowledge on aspects of paediatrics prehospital emergency care: could be improved. The suggestions given by the participants were categorised into themes, and some of the relevant themes and their weights (total number of votes received) are presented in Table 4 .
More than half (n=103) of the participants proposed In-service training and education, and 41 participants suggested that providing the necessary equipment and consumables, and increasing the number of specially equipped vehicles to treat and transport paediatrics would improve paediatrics care, while others (n=33) said staff should be made to attend training courses (Table 4 ). Other suggestions proposed by the participants include increasing staff (n=8), increasing the advance trained personnel (n=8), improving management (n=3), and receiving exposure in paediatric units (n=1) ( Table 4) .
Discussion
Pre-hospital emergency medical personnel respond to and manage diverse urgent medical situations, including paediatrics emergencies.
Children account for 10% of EMC incidents [11] and their prehospital emergency needs differ greatly from that of adult patients [12] . Noteworthy is that the pattern of paediatrics emergencies may vary regarding location (rural or urban) [13] , gender, and age category [14] , season of the year, day of the week, and time of call has been identified as a key contributor to the morbidity and mortality of critically ill and injured children [6, 18] .
Historically, the pre-hospital emergency medical care environment has been a male-dominated field [19] , and concerns have been technician possesses over five years of experience after qualification, and in the case of paramedics, after just one year of experience [26] . The finding of this study that the majority of participants had between 1 and 10 years experience post qualification suggests that EMC personnel of the Free State DoH have a high probability of achieving patient survival.
Performance appraisal systems are reported to be a vital tool for identifying staff training needs and helping employees meet performance targets [28] . In a self-appraisal of their knowledge of paediatrics pre-hospital emergency care, more than half the participants across the districts (51.2%) reported inadequate knowledge, which they ascribed to limited exposure to paediatrics cases, insufficient training, limited scope of practice and lack of equipment (cf. quotes #8-#18). In a study that investigated whether previous paramedic exposure to OHCA resuscitation is associated with patient survival, Dyson et al. (2015) report that patient survival increases significantly with the number of OHCAs that paramedics have treated [29] . This finding suggests, thus, that limited exposure to paediatrics cases, as reported by Free State EMC personnel in this study (Table 2) , may lead to poor patient outcomes. A feasible solution to counteract the effect of limited exposure will be using high-fidelity simulation training to improve cognitive performance by EMC personnel [30] . Including basic principles of pre-hospital paediatrics emergency care in the curricula for pre-hospital care providers (including short courses), as
proposed by the Institute of Medicine Committee on Paediatric Emergency Medical Services [16], will enhance training. Several studies have documented deficiencies in availability of equipment and supplies appropriate for paediatric patients, on ambulances and in emergency departments [11] . The lack of equipment reported by participants of this study confirms these findings by Anest et al. (2016) , who, in their Cape Town study, report that lack of paediatric-specific equipment, such as incubators, appropriate blood pressure cuffs and ventilators with paediatric settings, constitute a major barrier to pre-hospital care of paediatric patients [18] .
An assessment of participants knowledge of aspects of paediatrics pre-hospital emergency care, revealed that the majority of EMC personnel in the service of the Free State DoH cannot calculate paediatric blood pressure (74.0%; P < 0.0001). Paediatric resuscitation guidelines make it clear that it is important to measure blood pressure when assessing a sick child's circulatory and neurological status [31] .
Comparing measured values to a chart or calculated blood pressure for age (in children over 1 year) assists paramedics in diagnosing hypo-or hypertension. Hypotension is a
Page number not for citation purposes 6 late and pre-terminal sign of circulatory failure. Once a child's blood pressure has fallen, cardiac arrest is imminent; [31] thus, failure by EMC personnel to accurately diagnose hypotension could have dire consequences. Although the majority of the participants were knowledgeable about the new CPR guidelines for paediatric patients, more than half (53.4%; P < 0.0001) of the participants did not know the paediatric GCS (Table 3 ). The GCS score is the most commonly tool used to assess the severity of traumatic brain injury in both adults and children [32] and has been reported to be the most feasible, accessible and reliable predictor of traumatic brain injury outcome in paediatrics [33] . Inadequate knowledge of the GCS score in participants of this study suggests that EMC personnel in the employ of the Free State DoH cannot accurately assess the severity of traumatic head injury, or the state of impairment on the consciousness continuum [34] .
Finally, participants advocated that providing in-service training and education is the major way by which EMC for paediatric patients could be improved in the Free State province (Table 4) . Moreover, the majority (92%) of participants indicated a desire to obtain further qualifications/training in pre-hospital emergency care, in order to improve their qualifications and knowledge and to enhance patient care and services (Table 1) . 
Conclusion
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